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Abstract: Weight is an important and contributing factor in an automobile in improving riding qualities.
Composite materials have the major advantage of high strength to weight ratio, with continuously
decreasing travel cost in addition to other advantages like excellent corrosive resistance, superior fatigue
strength and high specific strain energy storage capacity. In the present work Alloy wheels of two-wheeler
automobile is made from aluminium and magnesium metals reinforced with low density particles. Alloy
wheels differ from normal steel wheels because of their lighter weight, which improves the speed of the
vehicle, however some alloy wheels are heavier than the equivalent size steel wheel. In the design of
automobile, the industry is exploring light weight composite material is suggested as the best material to
replace the steel to reduce the weight without significant decrease in vehicle quality and reliability. By
using this material, the mass optimization is achieved. The reduction of weight of a vehicle directly
impacts its fuel consumption. Thus, in this project work the entire wheel design of two-wheeler was
modelled analysed and fabricated by stir casting method.
I. INTRODUCTION
Aluminium metal matrix composites (AMMCs),
inventions during early 60’s, are composed of
basically a metallic matrix reinforced with
generally ceramics. AMMCs exhibit a
combination of metallic (toughness and
formability) and ceramic (high strength and
hardness with load bearing capacity) properties.
These are tailor made materials to suit to
particular requirements like reduction in density
or improvement in stiffness, yield strength,
ultimate tensile strength, which can be translated
to improved specific properties. Depending on the
application, a wide range of composites with
different combinations of matrix materials and
dispersoids are being produced [1-5].
Anisotropy, expensive fabrication cost and
restricted secondary processing has led to the use
of short fiber / particulate / whisker reinforced
composites. The combination of good transverse
properties, low cost high workability and
significant increase in performance over
unreinforced alloys are the commercially
attractive features of these discontinuous
reinforced composites. Compared to dispersion
strengthened systems, particulate reinforced
composites contain coarse size reinforcement (1-
100 µm) in relatively high weight fractions (1-
30%).  In particulate composites, both matrix and
reinforcement bear substantial load. In addition,
matrix strength as affected by precipitation and
dislocation strengthening plays an important role
in the load bearing capacity of these composites.
Metal matrix composites reinforced with ceramic
particles are widely  used  due  to their  high
specific modulus, strength and wear resistance[6-
10].
II. LITERATURE
Lloyd D.J  studied the effect of particle  induced
damage in MMCs, with MMCs reinforced by
particles with a size greater than 10µm, the
dominant damage mechanism was cracking of
particle and that the particle - matrix interface
appeared to have little effect on the overall
damage fracture behaviour.
Chawla et al. showed that in 2080/SiCp
composites with volume fractions ranging from 10
to 30 vol. %, particle cracking was observed
above an average particle size of 20 µm. Also,
they showed that fracturing of the particles during
extrusion is extremely detrimental to the tensile
and fatigue properties of the composite, since
fractured particles do not carry any load and act as
defects that contribute to localization of strain in
the composite.Miyajima and Iwai (2003)
investigated the effect of SiC whisker, Al2O3
fiber and SiCp on the mechanical properties of
AMCs produced by powder metallurgy route.
Powder   metallurgy route was also used by Ling
(1995)   to evaluate mechanical properties and
porosity in AMCs reinforced with SiC. It was
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found that there existed a strong dependence on
the kind of reinforcement   and its volume
fraction.   The results   also   revealed that
particulate reinforcement was most beneficial for
improving the mechanical properties of AMCs
[11-15]. Further Karnezis   et al. (1998) reported
that, achieving uniform distribution of
reinforcement within the matrix was a major
challenge in the case of Al/SiC composites which
directly affects the properties and quality of
composite material. Singla et al. (2009) developed
aluminium alloy/ SiCp composites using a two
step-mixing method of stir casting technique, to
fabricate composites of varying weight fraction of
SiC (5-30%). Results showed that hardness and
impact strength increased with an increase in
weight percentage of SiC. Yu et al. (2004)
examined a novel method to fabricate uniformly
distributed   Al2O3 particles   in   Al-based
metal   matrix   composites.
III. FABRICATION
In the present investigation, aluminium based
hybrid metal matrix composites containing 5, 10
and 10wt% Coconut ash particulates of 53µm
were successfully synthesized by vortex method.
The matrix materials used in this study was A356
alloy. The synthesis of these composites was
carried out by stir casting technique. A356 alloy
were taken into a graphite crucible and melted in
an electric furnace. After maintaining the
temperature at 770 °C, a vortex was created using
mechanical stirrer made of graphite. While stirring
was in progress, the preheated particulates
Coconut ash at 3000C for 2 hrs were introduced
into the melt. Care has been taken to ensure
continuous and smooth flow of the particles
addition in the vortex.
Figure 1Fabrication of fingers
3.1 Production of Powders
Alloy powders are produced by different
techniques depending on the application
involved. In the present investigation, Al-Cu-
Mg alloy powders were produced by filing
techniques, where, fingers rotating on a lathe,
figure 2, were filed with speeds of rotation
ranging between 800, 480 and 290 rpm and
files. Finer powders were obtained at high
speed and with finer files
Figure 2Fabrication of wheel
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IV. MODELLING AND ANALYSIS OF
BRAKE
The Part Design application makes it possible to
design precise 3D mechanical parts with an
intuitive and flexible user interface, from sketching
in an assembly context to iterative detailed design.
Part Design application will enable you to
accommodate design requirements for parts of
various complexities, from simple to advanced.
This application, which combines the power of
feature-based design with the flexibility of a
Boolean approach, offers a highly productive and
intuitive design environment with multiple design
methodologies, such as post design and local 3D
parameterization
Figure 3Isometric view in CATIA
Figure 4Von mises stress and deformation for
alloy wheel
V. CONCLUSIONS
1. Composites were produced by stir casting
route successfully.
2. From the SEM figures, it clearly shows
that there were no voids and discontinuities in the
composites; there was a good interfacial bonding
between the particles and matrix phase
3. The hardness of the composites increased
with increasing the amount of HSP than the base
alloy.
4. Strength coefficient increases with increase
in reinforcement content compared to the alloy.
5. In all the results it was evident that the
resistances to wear increases with increasing HSP
content.
6. The Metal matrix composites (MMCs)
with lower weight fractions of HSP particulate
underwent large wears, and the wear increased
almost linearly with time.
7. In tensile and compression tests we have
seen that the strength was high at the cu particulates
composite than alloy.
8. Due to these factors we can use aluminium
based metallic composites for automotive
applications
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